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ABSTRACT 

Advances in environmental education by professional 
and science-oriented organizations are enumerated in this newsletter. 
An effort is made to describe the work being done by large and 
representative groups whose headquarters are not located in the 
Nation’s capital and whose principle concerns include curriculum 
planning and preparation of teachers for directing environmental 
studies. Summaries of program objectives, activities, and materials 
of large scale environment-oriented programs are provided for: (1) 
Anthropology Curriculum Project, University of Georgia, Athens; (2) 
Biological Sciences Curriculum Study (BSCS), University of Colorado, 
Boulder; (3) Environmental Studies Project, American Geological 
Institute; (4) Intermediate Science Curriculum Study (ISCS) , Florida 
State university, Tallahassee; (5) Science Curriculum Improvement 
Stuay (SC1S), University of California, Berkeley; and (6) Institute 
for Environmental Education, Cleveland, r Ohio. Several local level 
programs are also reviewed. In addition, the Group for Environs' 
Education project, Philadelphia, Pennsylvania is portrayed as i 
relates to the social studies field. (3L) 
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A major interest of Science for Society — Edu- 
cation Revietv is in presenting to its readers a 
broad picture of advances on the environmental 
education front. In the immediately preceding 
issue activities of this nature carried on by Wash- 
ington-based professional organizations and gov- 
ernment agencies were sketched. In this issue 
effort is made to describe work being done by 
large and representative groups whose headquar- 
ters are elsewhere than in the Nation’s capital and 
whose principal concerns include curriculum plan- 
ning and preparation of teachers for directing 
environmental studies. Through reference to these 
two issues, people with a special interest in this 
fast-growing phase of American education should 
gain a reasonably comprehensive, up-to-date un- 
derstanding of what has been done so far and 
what the future holds. 



Anthropology Curriculum Project 

Man is an animal, and therefore is part of the eco- 
logical balance of a determinant environment. Unlike 
other animals, however, man does not merely adjust to 
his environment, but through supraorganic adaptations 
called culture interacts to change and create ' new eco- 
logical balances. 

Man thus not only changes the external appearance 
of his natural environment, the landscape, but creates 
nefr environments with new ecological balances. These 
range in complexity proportionate to his technological 
capacity and mastery over inanimate energy, giving the 
illusion of environmental control. But whether in 
utilization of fossil fuels, development of advanced dis- 
ease control techniques, or mastery of space exploration, 
the technology of man is exercised in accordance with, 
\ and not in opposition to, natural law. Man in culture 

!;■ remains a prisoner of theiplanet on which he emerged 

'£ as Homo sapiens. The physical existence of man, even 
\ in an atomic age, remains dependent on the solar energy 
which plants capture through photosynthesis. 

|f O i the industrial, urban phase of man’s development, 
ERIC ronmentalists have become increasingly concerned 



about the extent to which industrial man may destroy 
the ecological balances on which planetary existence 
depends. Since industrial man utilizes the resources 
from the seas and lands of all the world, a world eco- 
logical view must replace an attitude of regional ecology. 
But the current popular interpretation that industrial 
man is alone responsible for new ecological systems is 
not consistent with an anthropological approach to his- 
tory and the environment. 

Even before man ceased to be a hunter and forager, 
the cultural preferences he developed for meat and 
plants profoundly affected the ecological balance of the 
territory he inhabited. The most dramatic ecological 
changes were initiated when man domesticated plants 
and animals. His systematic control of food production 
drastically altered the animal-plant balance. Man was 
destined to become the dominant animal, not merely in 
rational use of the environment but in numbers. Even- 
tually the growth in human population became so great 
that it inspired Malthus to write his gloomy predictions, 
predictions which hitherto had been belied by the tech- 
nological capacity of man to increase his food supply. 

An anthropological view today rejects the Malthus 
thesis. It suggests that since man can interact with 
nature, he hns the c: ty to make the necessary ad- 
justment. world environment to sustain 

even larger populations. Recycling of water is but one 
example of the way in whicli man can apply tech- 
nology to solve environmental problems which he 
creates..-,;. v"” 

An anthropological view of ecology naturally places 
man at the center of interaction with the other natural 
forces which influence the environment. To exclude man 
is to imagine an unreal ecology which has not existed 
since protohumans first used a stick intentionally as a 
tool. ■ V • : ; • • .• = 

The Anthropology Curriculum Project is one of the 
early national curriculum projects funded by the U.S. 
Office of Education. Since 1969, it has been financed by 
the College of Education, University of Georgia. With 
completion of the current units on cultural change next 
. fall, the Project will offer units in anthropology for 
Grades K-9, and one high school unit, Race, Caste, and 
Prejudice. 

The Project’s original objective was to develop units 
in anthropology, presented as a systematic science, for 



use in the elementary grades. E: that tiVj- dum- 

ber of grades include j-as been xtended ana c<* 'dera- 
tions given to affective as well as cognitive 4^-elop- 
inent. Units developed include such topics as culture, 
rise of old world culture, cultural change, archaeological 
methodology, evolution, fossil man, language, life cycle, 
and political anthropology. A cross-cultural approach 
has been used involving ethnologies from different parts 
of the world. In addition to cross-cultural studies of 
preliterate peoples,, the project has also looked at man 
in the modern setting, such as industrialization and 
modernization in Japan and Mexico, nationalism in 
Africa, and planned agricultural change in India. 
Throughout most units the culture of the United States 
has been used as a reference point. The project also 
emphasizes the scientific methods by which the anthro- 
pologist acquires and disseminates information. An ex- 
ample is the kindergarten unit, capitalizing on teacher 
use of show-and-tell, which introduces students to the 
systematic study of human behavior through observer 
and interview techniques. 

In addition to development of material, the Project 
ha~ been concerned with curriculum research using 
whole-class groups and different methodologies of in- 
struction. Two tutor texts, “Archeological Methodology” 
and “Evolution,” have been developed. Descriptive ma- 
terials, research results and price lists are available. 
Sample sets and classroom sets of material may be pur- 
chased. Write; Marion J. Rice, Director, Anthropology 
Curriculum Project, Dudley Hall, University of Georgia, 
Athens, Georgia 30601. 

The Biological Sciences 
Curriculum Study (BSCS) 

T he Biological Sciences Curriculum Stuay has engaged 
in a number of new programs concerning* the problems 
of science and society, with different programs designed 
for teachers, for students, and for laymen. The pro- 
grams, centered in the exploration of contemporary 
human problems, are designed to relate the sciences to 
these problems. 

A partially completed module for instruction in the 
biological sciences, Investigating Your Environment, has 
been developed with a grant from the Division of Com- 
prehensive and Vocational Education, Bureau of Re- 
search, U.S. Office of Education, This module, planned 
for from four to six weeks of instruction at the high- 
school level, abandons several standard components of 
science curriculum materials. Rather than being pre- 
sented with laboratory exercises, the student is provided 
with a series of techniques for gathering information 
about the quality of the environment in his community. 
The formulation of significant problems to investigate, 
the design of investigations, the analysis of data and 
inte rpretation of the data are left to the student. The 
tether’s handbook provides for continuity of instruc- 
t on since a textbook is not a part of the materials. 
Carefully selected papers from journals and books 



i&e&KiiZ-a. variety o:' idefc -&iuL sugr.^-^.v th* extend 

investigation beyazxf community “o national 
and if ;;obal proportions. These papers nave been selected, 
but have not been rewritten for student use. 

In 1969, BSCS was funded under a grant from the 
U.S. Office of Education, Bureau of the Handicapped, 
to develop model life sciences materials for educable 
mentally handicapped students, ages 11 through 19. 

Recognition by the national community of the need 
for special emphasis upon matters of ecological con- 
cern led the BSCS staff to decide early that a portion 
of its materials for EMH students should focus on 
environmental studies. Funding for the development, 
over a three-year period, of a two-year curriculum in 
environmental studies for 13- to 15-year-old EMH 
children was granted by USOE, Bureau of the Handi- 
capped, in June, 1971. 

In May, 1971, a planning conference to develop guide- 
lines for this curriculum, “Me and My Environment,” 
was attended by the BSCS project staff, the advisory 
committee consisting of four special educators and 
one biologist, and by the project writing team con- 
sisting of five special education and five biology 
teachers. A multidimensional model incorporating the 
science content, cognitive and affective behaviors, eco- 
logical themes, contextual focus, and needs of the 
children resulted from the conference. The BSCS 
project staff then drafted a content and objective out- 
line for the curriculum after a thorough study of the 
physical, social, and psychological needs of adult re- 
tardates as described by a study conducted by the 
Department of Special Education at Yeshiva Univer- 
sity, New York. 

An eight-week writing conference, initiated June 28, 
1971, developed materials for field trials to be conducted 
November 1971 through June 1972. A second writing 
conference to revise the materials for large-scale field 
testing and evaluation during 1972-73 will be held next 
summer, with final revision for commercial publication 
scheduled during the summer of 1973. 

The present content outline calls for three units in 
the two-year curriculum. The first will be introductory, 
featuring activities of an exploratory nature to assist 
the student in communicating about his environment, 
to stimulate his interest in exploring it, and to help 
him relate various environmental components to his 
needs, problems, and interests. In unit two, the student 
will explore how the environment meets his needs for 
food, air, water, shelter. In unit three, the student 
will explore societal needs, population dynamics, and 
utilization of space. Ecological themes to be inter- 
woven throughout include interrelationships of envi- 
ronmental components, complimentarity of organisms 
and environment, finiteness of resources, flow of 
energy, cyclic nature of processes, and population 
dynamics. 

As reported previously in Science for Society — Edu- 
cation Review, BSCS has produced two provocative 
films, “The Tragedy of the Commons” and “An Inter- 
view with Garrett Hardin” that seek to stimulate 
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discussion of a wide range of environmental issues. 
It also has sponsored the publication, through Bobbs- 
Merrill Company, of a series of books for citizens 
whose formal education does not extend beyond high 
school. Three volumes in the series are now available. 
The Personal Meaning of Birth Control by Garrett 
Hardin; Symbiosis by Thomas C. Cheng and Birth 
Defects by E. Peter Volpe. 

In June of this year, the 15 teacher pairs (biology 
and social science) which first conferred in the sum- 
mer of 1970 on issues involving both fields, returned 
to Boulder to discuss their experiences in developing 
cooperative instructional materials. They ak.o worked 
on development of guidelines for science and social 
science teachers interested in cooperating in similar 
fashion. — Janies T. Robinson, Consultant, Biological 
Sciences Curriculum Study, University of Colorado, 
P. 0. Box 930, Boulder, Colorado 80302. 



Environmental Studies — Geology 

A new NSF grant of $327,100 to the American Geo- 
logical Institute provides for continuance of the 
Environmental Studies Project. This represents an 
addition to the previous grant of $170,000 awarded 
in 1969. The project is directed by Robert Samples 
and William Romey. 

Environmental Studies (ES) represents a pioneer 
effort to develop materials for teachers that allow the 
student to express himself regarding the immediate 
environment in which he lives. It operates on two 
premises: (1) every student is in an environment, and 
(2) the student can learn from this environment. A 
major distinction of this program is that three envi- 
ronments are considered : the inner environment of 
the child, the immediate environment in which he 
finds himself, and the global environment of so much 
concern to all mankind. Thus, rather than being 
merely an attempt to hop on the bandwagon of envi- 
ronmental concern, the ES program represents a major 
change in educational philosophy, approaching learning 
from the standpoint of the learner himself in his own 
environment. 

In his book Synectics William Gordon of Harvard 
stated that tie commonplace and immediate environ- 
ment of a human being is the most difficult for that 
human being to study. The reason is simply that 
human mental processes tend to pattern the immediate 
environment into a form that is taken for granted. By 
doing this, we ignore the most immediate resource in 
the entire area of learning. Therefore, the job of 
Environmental Studies is to create instructional tac- 
tics and strategies enabling students to use this 
resource. Instead of asking a student to respond to a 
textbook abstraction of his environment, the program 
invites the student to invent the abstractions describing 
what he finds around himself. Thus, he becomes more 
capable and sensitive to his environment and develops 
a deeper understanding of the abstractions his heritage 



has provided. Richard Jone vergreen State Cofieg^ 

has stated that the immediate environment in which the 
student finds himself is probably richer in potential 
learning experiences for developing* a deeper awareness 
of his self-worth than any kinds of abstract materials 
brought into the classroom. 

Specific results of the testing program are being 
felt. Recently students at the Morgan Community 
School in Washington, D. C. assembled evidence about 
their environment. Certain unfavorable changes taking 
place in the block in which the school was located were 
recognized and amply photographed. A petition, drawn 
up by the students, was circulated and eventually 
presented to Washington's mayor. An appointment 
followed. 

In Richmond, California* students mapped the school 
environment. With their maps as well as photographic 
evidence for change, they created a portrait of their 
present environment and compared it with what they 
predicted its condition would be in 1980. The bleak 
picture led them to devise strategies to counter the 
prevailing tendencies and to initiate a plan of action. 
In Los Angeles, California, as students photographed 
evidence for change, they noted a dirt hill on their 
high school campus made by excavators building a new 
high school next door. On top of the dirt pile they 
found intriguing cracks, leading them to conduct rather 
extensive stream table experiments with soil from the 
hillside to and out what conditions would create the 
cracks. Heat, pressure, and moisture were applied in 
varying circumstances to try to recreate the situations 
found outside. In Denver, Chicano students became 
concerned about their environment when they scooped 
muck from the edge of a nearby lake, dried parts of it, 
and had the solid materials and the water tested for. 
chemical consistency. In Benjamin Franklin High 
School in Harlem, the teacher focused on student con- 
cern about whether or not heroin was polluting their 
environment. 

Each area represented by Environmental Studies 
materials is separate, with no preferred sequence. The 
materials consist of colorful assignment cards which 
invite exploration and awareness of some aspect of the 
students' immediate physical, social, and/or inner 
environment. They also include suggestions for exten- 
sions into the samre or related areas. Each of the cards 
is multi-disciplinary. The nature of the materials per- 



Final Call 

So far you probably have been a recipient of 
this publication by virtue of being on the mailing 
list for Science Education News. Now a separate 
list is being established, so if you wish to receive 
future issues, be sure to act now and advise the 
Editor, Science for Society— Education Review , 
1515 Massachusetts Avenue, N.W., Washington, 
D.C. 20005. 



ERIC 



For Society — Education Review , September 1971 





t 

3 



mits their use as a supplement to existing courses of 
study or in a 'course by itself. The time allotments are 
wholly dependent upon the teachers and students using 
their.. In addition, since the materials are designed for 
teachers, there is no grade level designation. In the test 
program, students ranged from first grade to graduate 
school. 

The materials are invitations to involvement that 
denies identification of predetermined ends. It is this 
quality that creates the flexibility that makes these 
materials unique. 

The materials are available at cost from Environ- 
mental Studies, P. 0. Box 1559, Boulder, Colorado 
80302. — Robert Samples. 



The Intermediate Science 
Curriculum Study (ISCS) 

Since 1966, the Intermediate Science Curriculum 
Study has been developing and testing a new science 
program aimed primarily at students in grades 7 
through 9. A principal objective has been to give 
junior high school students the capacity to interpret 
their natural environment and to consider the conse- 
quences for that environment of man’s effort to live 
the “good life.” Therefore, early in the three-year 
sequence, we have developd activities designed to provide 
the student with a “tool kit” of concepts and skills 
basic to tackling the broad questions raised later on. 
The total three-year ISCS program offers one strategy 
for dealing with environmental science longitudinally 
across several grades. 

The ISCS ninth-grade program (Level III) is that 
portion of the total three-year ISCS package most 
easily identified with environmental science. Among 
topics treated in the eight modules that make up that 
level are man’s effect on environmental systems, the 
landscape of the United States and its origin, the 
science of weather, and the effects of extraneous sub- 
stances on body health. Like all ISCS materials, the 
ninth grade modules are inquiry and activity centered. 
In each module the student explores a question or set 
of questions and tries to come up with answers based 
upon as much data as can be collected. Because of the 
nature of the topics included it was not deemed pos- 
sible, nor desirable, to eliminate subjectivity from 
these units. However, the student is urged to be alert 
as to when he uses subjective data to reach conclusions 
and when his conclusions are based upon objective 
evidence. 

5 '■* ) From an educational point of view, the environmental 

, topics dealt with in ISCS ninth-grade units are among 
the most difficult that could have been chosen. It is 
extremely difficult to identify and isolate for study the 
relevant variables in problems dealt with in their 
naturalistic settings, and even harder to make appro- 
priate measurements of those variables. Furthermore, 
even an elementary understanding of the complex phe- 
na of interest to the environmentalist requires 

4 . 
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These ISCS students in Sarasota, Florida are ■preparing to 
use a goldfish in the study of thermal pollution. 



some acquaintance with such sophisticated concepts as 
bio-degradability and energy flow. An important deci- 
sion in the ISCS project was to provide, at an early 
stage, for considerable conceptual groundwork and 
practice in investigating natural phenomena. The pur- 
pose was to prepare the average junior high-school 
student to deal with such phenomena in their natural- 
istic setting at other than the descriptive level. 

In Level I and Level II programs, designed to provide 
this experience, the student tackles fairly simple prob- 
lems that involve fundamental principles with high 
transfer ability. Through this work we hope not only 
to build up the student’s knowledge of basic science 
concepts but to develop his capacity to use key investi- 
gative skills as well. With this kind of background, the 
student entering the ninth grade program may be ready 
to think meaningfully and productively about the very 
complex, real problems confronting him there. 

Distinctiveness of the ISCS program is not limited 
to the care with which the instructional sequence has 
been built. The way the program is used in the class- 
room is highly innovative. The materials for all three 
grade levels have been developed so as to permit intro- 
duction of an individualized form of instruction that 
allows students with different interests and abilities to 
travel at differential lutes and through different content 
j-ap. Slow working students and their faster class- 
mates are not required to maintain the same pace. 
Furthermore, the program includes mechanisms for 
helping students with deficiencies in tool subjects like 
mathematics to increase their competency without hold- 
ing back better prepared students, and for students to 
make departures to satisfy their special interests. 1 

The ISCS project has been underway since 1966 with 
financial support from the U.S. Office of Education and 
the NSF. Over the past five years, more than 300 scien- 
tists, teachers, science educators, school administrators, 
and psychologists have participated in the development 
of ISCS materials, and to date, more than 250,000 stu- 
dents have been exposed to them. More than 400,000 
students in the 50 states and in Australia, Canada, 
Germany, Japan, and the Philippines are expected to 
use the materials during 1971-72. A group of Filipino 
writers ls now preparing a specially adapted version of 
ISCS materials for use in their country ; several other 
countries are contemplating similar action. 
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Commercial versions of the Levels I and II materials 
Lre currently available through Silver Burdett and 
Company, a division of General Learning Corporation, 
rhe Level III materials will be published by the same 
irm prior to the opening of the 1972-73 school year, 
rhe complete package for each level consists of student 
printed material, specially designed laboratory equip- 
nent, and teacher materials. ISCS is now at work on 
in individualized teacher training program through 
vhich school systems may acquaint their staffs with 
;he ISCS program and the new instructional procedures 
milt into it. The teacher education materials will not 
become generally available until field testing requiring 
it least one year is complete. — Ernest Burkham, Direc- 
;or. Intermediate Science Curriculum Study, Florida 
State University, Tallahassee, Florida 32304. 

L For a more detailed description of these mechanisms, see 
Ernest Burkinan, “ISCS: An Individualized Approach to 
Science Education/’ The Science Teacher , Volume 37, 
Number 9, December 1970. 

I 

rhe Science Curriculum 
Improvement Study ( SCIS ) 

ith our sudden and increasing interest in environ- 
mental education, we sometimes overlook some of the 
oasic work done as a result of the support and the fore- 
sight of the National Science Foundation. Recognition 
[>f this is reflected in a report of the Environmental 
Study Group of the National Academy of Sciences — 
National Academy of Engineering 1 which said: “At 
the elementary level (K-6) the situation is somewhat 
brighter. There are at least three federally assisted 
programs of national importance, the major ones being 
Elementary Science Study (ESS) , Science — -A Process 
Approach (SAPA), and Science Curriculum Improve- 
ment Study (SCIS). Of these, SCIS is the most pron 
ising for environment m1 edr';uL*.;i, moe it centers 
attention on ecological and biological questions. Also, 
it is unique in providing a variety of living organisms 
for classroom demonstrations and experiments as part 
of a complete elementary science course. The educa- 
tional materials consist of textbooks, teachers ' manuals, 
films, demonstrations, and experimental kits. At present 
the course is being taught to 200,000 children, and that 
figures is expected to rise to between 2 and 5 million 
within a few years. The project staff consists of ap- 
proximately 30 persons, led by two scientists of national 
reputation and a young school administrator with a 
strong background in science. It is funded by NSF at 
about $600,000 per year; the total spent so far is ap- 
proximately $4 million. The project is housed at the 
Lawrence Hall of Science, a Science Museum Teacher 
Training Center at tfee University of California in 
Berkeley. 

“The project has been received favorably in U.S. 
schools and has been adopted by the Swedish govern- 
ment for use in Swedish public schools. It impresses 
us as an excellent beginning in environmental science 
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for young children. The essential features that per- 
mitted success and that we believe must be present in 
new programs designed for the higher grades are: 
(1) Inspired leadership provided by one or more dis- 
tinguished scientists; (2) Sustained adequate support; 
and (3) The appropriate academic environment for the 
project itself — working space, moral support, efficient 
management, and a vital intellectual community, plus, 
teacher-training facilities/’ 

The SCIS project was begun in 1962 by Dr. Robert 
Karplus, Professor of Theoretical Pl^sics, University 
of California, Berkeley, in an effort to study how young 
children solve problems in science. Throughout its de- 
velopment the project has benefited from a wide range 
of talent in elementary schools, high-school innovative 
programs and college science and education depart- 
ments. 

Additional support for testing the experimental ma- 
terials was found in the public schools of the five trial 
centers coordinated by leaders at Columbia University, 
Michigan State University, the University of Hawaii, 
the University of California at Los Angeles, and Okla- 
homa University. 

The staff describes its own work- in part as follows: 
“The Science Curriculum Improvement Study is de- 
veloping ungraded, sequential physical and life science 
programs for the elementary school-programs which in 
essence turn the classroom into a laboratory. Each unit 
is carefully evaluated by SCIS staff as it progresses 
from early exploratory stages to the published edition. 
The units originate as scientists’ ideas for investiga- 
tions that might challenge children and that illustrate 
key scientific concepts. The ideas are then adapted to 
fit the elementary school and the resulting units are 
used by teachers in regular classrooms. Thus they are 
tested several times in elementary schools before they 
are published 

“The tea dlrateg* is for the children to explore 

selected science materials. They are encouraged to 
investigate, to discuss what they observe and to ask 
questions. The SCIS teacher has two functions: to be 
an observer who listens te the children and notices how 
well they are progressing in their investigations/ and 
to be a guide who leads she children to see the relation- 
ship of their findings to . the key concepts of science.” 

Roberts and Dytli 3 recently observed that by supple- 
menting the life scienceesequence of SCIS with a dis- 
tinct social dimension, a strong recommendation can 
be made for designing aiprogram of environmental edu- 
cation around the following laboratory-centered units: 
First Level— Oganisms, Second Level — Life Cycles , 
Third Level— Populatiom, Fourth Level- — Environ- 
ments , Fifth Level— Communities, Sixth Level — Eco- 
systems. 

The happy marriage of the ideas of the physical 
sciences with those of the life sciences provide the 
added dimension of an interdisciplinary approach. The 
process oriented concepts of the physical science units 
are used by the children in solving problems posed in 
the life science units. rSOTietimes overlooked by environ- 
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